Prediction on the probability of residues forming a binding site
Depth is a web server for predicting small-molecule ligand-binding pockets and computing their depth and cavity sizes, detecting potential and predicting the pK a of ionisable residues in proteins. Depth also uses water molecules as probes and measures the closest distance of a residue to bulk solvent (Figure S2, left) . 5 By giving a cut-off value for the probability of residues forming a binding site, it can also predict the key residues that engage in important interactions within a target protein. 5 The Depth predicted binding residues (with minimum number of neighbourhood water of 4 and cavity prediction probability threshold of 0.98) are as follows: Thr39, Ile40, Ser41, Thr42, Gly43, Leu45, Asp48, 54, Glu68, Lys72, Gln78, Val79, Gln84, Arg85, Glu86, Lys88, Gly96, Tyr103, Asp144, Phe270, Tyr271, Lys317, Glu320, Arg324, Ser333. Results for some of these residues are consistent with the predictions made by eF-seek in 7 for ligand atoms. Each colour corresponds to a specific R inaccess value of the probe dummy atoms. The red, orange, yellow, green, cyan, blue, and deep blue 'pocketness' colours correspond to 2-3 Å, 3-4 Å, 4-5 Å, 5-6 Å, 6-7 Å, 7-10 Å, and >10 Å, respectively. (C) Jmol view of graph residue-based pocketness [percentage %] for each residue (red: cluster 1, blue: cluster 2, green: cluster 3, orange: cluster 4, cyan: cluster 5. These colours correspond to the colours in Figure S3A ). The GHECOM server discovers 5 pockets on RecA surfaces using mathematical morphology ( Figure S3) . These results resemble the GHECOM results generated through metaPocket 2.0 web server, but are not identical. This disparity could be a result of different default parameters used. The predictions are largely consistent with the pocket and residue predictions discussed in Table S1 . Grid box parameters applied in Autodock Vina calculations in this study. 
Grid box parameters of docking studies

Pocke t
Center coordinates
DFT calculations
The Gaussian computational results were obtained with level of theory in the main article. The corresponding energy profiles are plotted in Figure 4 of the main article. 
Binding mechanism studies on curcumin building blocks and additional curcumin analogous as RecA specific inhibitors
To investigate whether the curcumin-thalidomide hybrids are more potent than other curcumin like compounds, two more groups of curcumin like compounds were added, followed by computational investigations. Scheme S1 depicts some reported "building blocks" of curcumin, including coniferyl aldehyde (c43), p-coumaric acid (c45), caffeic acid (c46), ferulic acid (c47), sinapic acid (c48), sinapaldehyde (c50), coniferyl alcohol (c51), sinapyl alcohol (c52), resveratrol (c53), hydroxytyrosol (c54), etc. Scheme S2 shows reported curcumin-like compounds. 8 c61-c64 are compounds which have shown senolytic activities. 9 c65-c85 are curcumin-like compounds designed and synthesized with the aims of blocking bacterial sialidase. 10 Table S3 . Estimated binding energies for the binding between curcumin-thalidomide analogues and E. coli RecA protein.
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Pocket The additional curcumin analogues in Scheme S2 are predicted to be more potent inhibitors than the building blocks in the Scheme S1. Compared with the curcumin-thalidomide hybrids in the scheme 2, no significantly higher binding scores were observed for the compounds in Scheme S1 or Scheme S2. This applies to both of the binding energies generated by Autodock Vina and Ledock. In addition, the estimated binding energies obtained with Autodock Vina and Ledock agree with each other, with R = 0.781 (Figure S4) . The compound c64, which is predicted to be one of the most potent inhibitor in Scheme S1 and Scheme S2, was further analyzed for its binding energy by MM-GBSA ( Table 2) , though the ΔG bind of c64 showed no significant difference compared with curcumin. 
Details of the MM-GBSA calculation
The force field-based method MM-GBSA calculates the free energies of binding (ΔG bind ) [11] [12] from the change between the bound complex (ΔG cpx ) and unbound receptor (ΔG rec ) and unbound ligand in solution (ΔG lig ). [13] [14] ΔG bind = ΔG cpx -(ΔG rec + ΔG lig )
Each of ΔG cpx , ΔG rec , ΔG lig could be further resolved into gas-phase molecular mechanics energy (ΔG MM ), polar and nonpolar solvation terms (ΔG solv ) , and an entropy terms (ΔS) at a predefined temperature (T). Took the ΔG cpx for example:
ΔG rec = ΔG MM(rec) + ΔG solv(rec) -T·ΔS rec
ΔG lig = ΔG MM(lig) + ΔG solv(lig) -T·ΔS lig (4)
In the above equation, ΔE MM could be calculated by the sum of chemical bonds, angles, and torsion terms ΔE bat , which are defined by force field, plus the van der Waals ΔG vdW and Coulombic terms ΔE coul . The solvation term could be further resolved into a polar contribution, and nonpolar contribution. The contributions of the polar contributions are calculated by a Poisson-Boltzamn (PB) distribution in MM-PBSA and generalized-Born (GB) approximations in MM-GBSA 12, 15 , whereas the nonpolar contribution is usually estimated as a linear function of the solvent accessible surface area 15 . Consider the case of the ΔG cpx , for example.
ΔG cpx = ΔE bat(cpx) +ΔG vdW(cpx) + ΔE coul(cpx) + ΔG solv,p(cpx) +ΔG solv,np(cpx) -T·ΔS
Although some of the computational scientists still advocate the calculation and inclusion of the entropy in the binding energy estimation, 16 it apparently presents some disadvantages for the calculation of entropy is usually time consuming and could itself be a major source of error 13, 17 . For this reason, the entropy term is neglected in our computation 17 . Combining (1) to (5) , ΔG bind could be calculated:
ΔG bind = [ΔG MM(cpx) -(ΔG MM(rec) + ΔG MM(lig) )] + [ΔG solv(cpx) -(ΔG solv(rec) + ΔG solv(lig) )] =ΔG MM + ΔG solv (6) S17 
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